organic compounds 



Acta Crystallographica Section E 

Structure Reports 
Online 

ISSN 1600-5368 

3-(2-Bromophenyl)thiazolo[3,2-a]- 
benzimidazole 

Zhi-Ming Wang, 3 Bin Yu, b Yuan Cui, a Xiu-Qing Zhang b 
and Xiao-Qiang Sun a * 

a School of Petrochemical Engineering, Changzhou University, Changzhou 213164, 
People's Republic of China, and b High Technology Research Institute of Nanjing 
University, Changzhou 213162, People's Republic of China 
Correspondence e-mail: wzmmol@hotmail.com 

Received 1 7 August 201 1 ; accepted 25 August 201 1 

Key indicators: single-crystal X-ray study; T = 296 K; mean cr(C-C) = 0.006 A; 
R factor = 0.047; wR factor = 0.120; data-to-parameter ratio = 14.6. 



Experimental 

Crystal data 

Ci 5 H 9 BrN 2 S 
M, = 329.21 
Monoclinic, P2 l /c 
a = 11.2459 (19) A 
b = 9.1554 (16) A 
c = 14.2842 (18) A 
/3 = 118.159 (9)° 

Data collection 

Bruker APEXII CCD 
diffractometer 

Absorption correction: multi-scan 
(SADABS; Bruker, 2006) 
T min = 0.456, T m „ = 0.483 



Refinement 

R[F 2 > 2a(F 2 )] = 0.047 

wR(F 2 ) = 0.120 

S = 1.01 

2533 reflections 



V = 1296.6 (4) A 3 
Z = 4 

Mo Ka radiation 
/x = 3.32 mm~' 
T = 296 K 

0.24 x 0.22 x 0.22 mm 



7492 measured reflections 
2533 independent reflections 
1977 reflections with / > 2o(I) 
R iM = 0.073 



173 parameters 

H-atom parameters constrained 
Aft,„ = 0.52 e A~ 3 
Ap^ = -1.20 e A~ 3 



The title compound, C 15 H 9 BrN 2 S, was prepared by the 
reaction of l-bromo-2-(2,2-dibromovinyl)benzene with 1H- 
benzo[d]imidazole-2(3//)-thione. The thiazolo[3,2-a]benz- 
imidazole fused-ring system is nearly planar, the maximum 
atomic deviation being 0.049 (4) A. This mean plane is 
oriented at a dihedral angle of 71.55 (17)° with respect ot 
the bromophenyl ring, tt-tt stacking is observed in the crystal 
structure, the centroid-centroid distance between the thiazole 
and imidazole rings of adjacent molecules being 3.582 (2) A. 

Related literature 

For the biological activity of imidazoles and their use as 
inhibitors of neurodegenerative disorders and as antitumor 
drugs, see: Park et al. (1977); Schuckmann et al. (1979). For 
related imidazole compounds, see: Andreani et al. (2005); Xu 
et al. (2010). 




Data collection: APEX2 (Bruker, 2006); cell refinement: SAINT 
(Bruker, 2006); data reduction: SAINT; program(s) used to solve 
structure: SHELXTL (Sheldrick, 2008); program(s) used to refine 
structure: SHELXTL; molecular graphics: SHELXTL; software used 
to prepare material for publication: SHELXTL. 

This work was supported financially by the Priority 
Academic Development Program of Jiangsu Higher Educa- 
tion Institutions, China. 



Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: XU5299). 
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Comment 

Owing to the promising biological activities as inhibitors of neurodegenerative disorders and antitumor drugs, such com- 
pound structures have been studied (Park et al, 1977; Schuckmann et al, 1979). In the past decades, most of these invest- 
igations were carried out with imidazole (Andreani et al., 2005; Xu et al, 2010). We herein present the structure of 3-(2- 
bromopheny)thiazolo[3,2-a]benzimidazole(Fig. 1). 

In the title compound, the benzene imidazole ring and thiazole ring are almost in the same plane. In the crystal structure, 
7I-7I interactions contribute the crystal packing. 



l-Bromo-2-(2,2-dibromovinyl)benzene(1.2 mmol) in 1.0 ml of DMF were added to a stirred solution of IH- 
benzo[<i]imidazole-2(3//)-thione(1.0 mmol), Cs2C03(2 mmol), Cul(0.1 mmol) and dmeda(0.2 mmol) in DMF(3 ml) under 
nitrogen. The resulting mixture was stirred at 100 °C for 4 h. After being cooled to room temperature, the reaction mixture 
was diluted with water and extracted with CHCI3 the combined organic layer were dried over Na2SC>4 and concentrated. 
The crude product was further purified by flash column chromatography using petroleum ether (PE) and CH2CI2 as a white 
solid (90% yield). Single crystals suitable for X-ray diffraction were obtained by evaporation of an ethanol solution. 

Refinement 

All the H atoms were placed in geometrically idealized positions and constrained to ride on their parent atoms, with C — H 
distances of 0.93 A, and with U iso (H)= 1.2 U eq (C). 



Experimental 



Figures 




Fig. 1 . The molecular structure. 



3-(2-Bromophenyl)thiazolo[3,2-a]benzimidazole 



Crystal data 



Ci 5 H 9 BrN 2 S 



F(000) = 656 



M r = 329.21 



D x = 1.686 Mgm 



-3 
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Monoclinic, P2\lc 
Hall symbol: -P 2ybc 
a = 11.2459 (19) A 
6 = 9.1554 (16) A 
c = 14.2842 (18) A 
(3= 118.159 (9)° 
V= 1296.6 (4) A 3 
Z=4 



Mo Ka radiation, X = 0.71073 A 
Cell parameters from 3173 reflections 
9 = 2.8-27.3° 

H = 3.32 HinT 1 
J=296K 
Block, colourless 
0.24 x 0.22 x 0.22 mm 



Data collection 



Bruker APEXII CCD 
diffractometer 

Radiation source: fine-focus sealed tube 

graphite 

cp and co scans 

Absorption correction: multi-scan 
(SADABS; Bruker, 2006) 
T min = 0.456, T max = 0.483 
7492 measured reflections 



2533 independent reflections 

1977 reflections with I > 2o(I) 
flint = 0.073 

9max = 26.0°, 0 m j n = 2.1° 

A = -13-»ll 

* = -ll-»10 
? = -ll— »17 



Refinement 
Refinement on F 2 
Least-squares matrix: full 

R[F 2 > la^F 2 )] = 0.047 
wR(F 2 ) = 0.120 

5= 1.01 

2533 reflections 

173 parameters 

0 restraints 

Primary atom site location: structure-invariant direct 
methods 



Secondary atom site location: difference Fourier map 

Hydrogen site location: inferred from neighbouring 
sites 

H-atom parameters constrained 

w= l/[a 2 (F 0 2 ) + (0.0717P) 2 ] 
where P = (F 0 2 + 2F 2 )/3 
(A/o) max = 0.001 

Ap m ax = 0.52 e A~ 3 
Ap min = -1.20eA" 3 

Extinction correction: SHELXTL (Sheldrick, 2008), 
Fc*=kFc[l+0.001xFcV/sin(26)]" 1/4 

Extinction coefficient: 0.198 (7) 



Special details 

Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two Is. planes) are estimated using the full covariance mat- 
rix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d.'s in distances, angles and torsion angles; correlations 
between e.s.d.'s in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of 
cell e.s.d.'s is used for estimating e.s.d.'s involving l.s. planes. 

Refinement. Refinement of F against ALL reflections. The weighted ic-factor wR and goodness of fit S are based on F , convention- 
al ic-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > oiF 2 ) is used only for calculating R- 

factors(gt) etc. and is not relevant to the choice of reflections for refinement, ic-factors based on F 2 are statistically about twice as large 
as those based on F, and R- factors based on ALL data will be even larger. 
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Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 
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0.3418(4) 


0.0474 (11) 
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0.0297 (8) 
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N2 
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Atomic displacement parameters (A 2 ) 
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1^12 


U.U43 (3 ) 
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